a2 United States Patent

Arvet et al.

US009543409B2

US 9,543,409 B2
Jan. 10, 2017

(10) Patent No.:
45) Date of Patent:

(54) PRODUCTION OF SPACERS AT FLANKS OF
A TRANSISTOR GATE

(71)  Applicants: COMMISSARIAT A L’ENERGIE
ATOMIQUE ET AUX ENERGIES
ALTERNATIVES, Paris (FR);
STMICROELECTRONICS SA,
Montrouge (FR);
STMICROELECTRONICS
(CROLLES 2) SAS, Crolles (FR)

(72) Inventors: Christian Arvet, Bernin (FR);
Sebastien Barnola, Villard Bonnot
(FR); Sebastien Lagrasta, Montbonnot
Saint Martin (FR); Nicolas Posseme,
Grenoble (FR)

(73) Assignees: COMMISSARIAT A L’ENERGIE
ATOMIQUE ET AUX ENERGIES
ALTERNATIVES, Paris (FR);
STMICROELECTRONICS SA,
Montrouge (FR);
STMICROELECTRONICS (Crolles
2) SAS, Crolles (FR)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.

(21) Appl. No.: 14/855,834
(22) Filed: Sep. 16, 2015

(65) Prior Publication Data
US 2016/0079388 Al Mar. 17, 2016

(30) Foreign Application Priority Data
Sep. 17, 2014 (FR) woeevveeveceiinecrcencienes 14 58759
(51) Imt.CL

HOIL 29/66
HOIL 21/283

(2006.01)
(2006.01)

(Continued)

230 @

(52) US. CL
CPC ... HOIL 29/6656 (2013.01); HOIL 21/283
(2013.01); HOIL 21/31111 (2013.01);
(Continued)
(58) Field of Classification Search
CPC ....ccue. HO1L 29/6656; HO1L 29/6653; HO1L

21/823468; HO1L 21/823864; HO1L
21/0223; HO1L 21/02247; HO1L 21/0234;
HO1L 21/02252
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

6,232,641 Bl
6,635,938 Bl

5/2001 Miyano et al.
10/2003 Nakahata et al.

(Continued)

FOREIGN PATENT DOCUMENTS

KR 10-1025740 4/2011

OTHER PUBLICATIONS

U.S. Appl. No. 14/797,345, filed Jul. 13, 2015, Posseme.
(Continued)

Primary Examiner — Karen Kusumakar
(74) Attorney, Agent, or Firm — Oblon, McClelland,
Maier & Neustadt, L.L.P.

(57) ABSTRACT

The production of spacers at flanks of a transistor gate,
including a step of forming a dielectric layer covering the
gate and a peripheral region of a layer of semiconductor
material surrounding the gate, including forming a superfi-
cial layer covering the gate and the peripheral region;
partially removing the superficial layer configured so as to
completely remove the superficial layer at the peripheral
region while preserving a residual part of the superficial
layer at the flanks; and selective etching of the dielectric
layer vis-a-vis the material of the residual part of the
superficial layer and vis-a-vis the semiconductor material.
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